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1. In response to a reguec from the Office, Chief of Ordnance , e
program nesihitn.conaucted at' tﬁgi’grgbnal to develop improved components of
body ar Qggaang ies In accordance with a request of the Boston Ordnance
District=; oate eoncucted werg>on samples of plastic laminates
made by the Victory Plastic Company. Inssmuch as such materiale have been con-
sidered as components of body armor assemblies it is considered desirable to
roport the results of these tests as part of the general development program.

‘9v— None of the materials submitted exhibitsd resistance to perforation
by fragment-simulating projectiles eguivalent to that afforded by samples nf
Doron) tested earlier. The smallness of most samples did not =1llow quanti-
tative comparison of tne various samples.

3. after deteraination of its weight-per-unit-ares, each sample was
rigidly clamped .t0 an appropriate frame which allowed the arese of impact to
be free of eupport from the rear. Into these areas were directed lmpacts of
cel., .U5 steel-jacketed projectiles or cal. .30 fragment-simulating projectiles,
5-1-5," or cal. .22 fragment-simulating projectiles, G—2.5 depending upon the
size of the sample and the availability of the projectiles. On the dasis of
weight-per-unit-area 8 standurd of required resistance was estadlished for
each sample by reference to the earlier tests of Doron. Since the extreme
snallness of muny of the samples made the determination of ballistic limits

1. 0.0, L422.3/71(z) - Wta 470.5/7443(c), 28 3eptember 1943.
2. BTN 160/3954/L7482 - Wtn 400.112/3722, 14 Decembder 19h%,
3. Wal T10/641, 25 May 194k,
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impossidble, charges calculated to give the required velocity were prepared and
fired, and the resistance of the sample was thus determined cualitatively.
The results of the tests are recited in Table I.

4.  Although this method did not allow an absolute evaluation of the many
sumples submitted, it did provide, in most cases, a basis on which a decision
us to whether or not the material was detter than materials already in use
could be made. Op this basis, therefore, it can be said that all materials
submitted, with the exception of samples 1019L4A, 1031kka, 113444, 115454,
appeared to be inferior in resistance to perforation by fragment-simulating
projectiles to materials tested previously. Of these exceptions the status of
of sample 113444 elone has been quantitatively determined, This sample appeared
to afford resistance to the cal. .45 projectile substantially equivalent to
that of Duoron. The results oax the other three exceptions were such as to
precluds any definite decision as to their merits.

5. Results of tests conducted on various materials in the past have
indicated a lack of correlation between the relative resistance of different
matorials under teat with fragment-simulators and their relative resistance
to perforation by fragments of a hish-explosive shell etatically detonated in
close proximity to the samples. Such indications caution against extrapolation
of ballistic limit test results to service conditions. It is recognized that
the only valid test currently employed to reflect service conditions is an
actual fruzsmentation test. Ballistic limit tests such as those performed dur-
ing this program have a valid role in that they can determine the control
being exercised by the manufacturer in = continuous or repetitive process of
fabricating a material which has previously established its resistance
efficiency in an actual frasmentation test. Within certain limitations they
also may be used to detsrmine the probable resistance to actual fragmentation
of a novated version of a material whese resistance has already been estab-
lished. They should never be used, however, as a basis for determining the
merits of g material which, either in itself or in some similar form, has not
previously been tested.

6. Since the matariuls used in the subject tests are for the most part
medifications of materiala tested earlier, it is believed that the use of
frasment~sinulators as determinators of the merits of these materials has been
legitimate. The next step would appear to ns the fabrication of enough
samples of the type 1134Ua to allow sn actual fragmentation test. IFrom the
results of the sudbject tests no other samples appear to warrant tne additional
expendiiture of tlme, munpower, matarials and money which such a test requires.
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